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Abstract

ZHU Zhi-Bin®*

We propose a new gradient projection algorithm for image denoising based on the dual of total variation.

The new method exploits nonmonotone line-search and adaptive steplength selection based on strategies for alternation

of the well-known Barzilai-Borwein rules. The proposed method is much faster than the Chambolle’s gradient projection

algorithm. Numerical results illustrate the efficiency of this method.
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Table 1 ~ Numerical results

Image Algorithm Niter Time (s) RMSE
Shape (128 x 128) Chambolle 737 2.06 0.0739
Chambollel 592 1.86 0.0738
MChambolle 196 0.81 0.0412
GPSSABB 182 0.70 0.0414
MGPSSABB 130 0.61 0.0414
Lena (256 x 256) Chambolle 352 5.79 0.0829
Chambollel 272 4.73 0.0827
MChambolle 129 3.62 0.0221
GPSSABB 152 4.13 0.0214
MGPSSABB 85 2.34 0.0214
Peppers (512 x 512) Chambolle 389 35.80 0.0525
Chambollel 298 26.27 0.0520
MChambolle 124 19.77 0.0520
GPSSABB 124 19.67 0.0079
MGPSSABB 92 15.79 0.0079
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2 2 Cameraman (256 x 256) i&{CHEHFN CPU Ita] ()
Table 2  Number of iterations (Iter) and CPU time (s) of Cameraman (256 x 256)

Tol = 1072 Tol = 1073 Tol = 10~* Tol = 1076

Algorithms Tter Time (s) Tter Time (s) Iter Time (s) Iter Time (s)
Chambolle 27 0.45 163 3.18 822 16.04 14625 271.89
GPCL 32 0.59 114 1.98 549 10.19 10116 187.28
GPLS 18 0.53 132 5.38 607 26.22 12100 550.32
GPBBM 20 0.56 128 3.24 596 16.99 11032 295.31
GPBBM(3) 20 0.58 72 1.78 292 7.53 3186 79.15
SQPBBM 14 0.50 43 1.95 167 7.66 2532 105.18
GPBBsafe 16 0.33 47 1.05 165 4.23 2398 73.68
GPBBNM 16 0.34 48 1.06 162 3.42 2974 62.19
GPABB 16 0.45 47 1.23 179 4.68 2276 49.45
GPSSABB 13 0.41 48 1.36 146 4.31 1372 38.50
MGPSSABB 13 0.37 47 1.33 129 3.67 678 18.90

3 3 Barbara (512 x 512) #UAEHCN CPU Bfa) (F5)
Table 3  Number of iterations (Iter) and CPU time (s) of Barbara (512 x 512)

Tol = 10~2 Tol = 1073 Tol = 10~* Tol = 10=6

Algorithms Iter Time (s) Tter Time (s) Iter Time (s) Iter Time (s)
Chambolle 27 3.04 131 14.27 536 60.47 8583 939.73
GPCL 24 2.78 79 9.31 331 37.10 5854 641.63

GPLS 36 6.61 90 20.90 319 77.84 5532 1316.20
GPBBM 20 3.03 84 13.32 340 52.10 6096 872.62
GPBBM(3) 20 2.89 74 11.31 229 34.94 2588 365.88
SQPBBM 14 2.75 33 7.71 106 23.20 1530 325.25
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